X ray equipment Any x ray installation requires an x ray set (generator, control, tube, and support for the patient); a darkroom with processing tanks, chemicals, cassettes, and films; and essential extras such as lead aprons, lead gloves, x ray viewing boxes, and film envelopes.
Provided properly designed equipment, such as the World Health Organisation Basic Radiological System (fig 1) is chosen, there is no need to have elaborate rooms with thick walls and lead doors. Local materials may be used; a firm and fairly flat floor is essential, and the ceiling height must be not less than 2-5 m. The room must be weatherproof, well ventilated, and at least 18 M2n. There must be easy access for beds and trolleys. The darkroom must be nearby, about 5 m2, preferably with running water. A small storeroom or office of about 8 m2 is helpful.
The World Health Organisation recommends a fixed generator (as opposed to a mobile, "portable," or "ward" unit) with not less than 11 kW output. Specify this power, not less, because this is the minimum that will provide good quality chest x ray films as well as good radiographs of adult lumbar spines, the abdomen, and the fetus.
A mobile unit is unsatisfactory because it increases the radiation risks to staff and patients, operator training is more difficult, and the results are more variable. The only disadvantage of a fixed unit is for patients who are immobilised: they must be brought to the x ray department in their beds. There is a section on patient care and radiation protection for staff and patients. The operator should first be taught at a large hospital by trained radiographers; this usually takes from two weeks to three months depending on the individual. With the basic radiological system such an operator may examine from three to 20 patients per day-with the help of a darkroom technician even more. BRITISH MEDICAL JOURNAL VOLUME 288
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of the x ray unit. One of the major disadvantages of a mobile unit is an inaccurate beam; this decreases quality and increases radiation hazards.
INSTALLATION AND COSTS
The manufacturer will install the machine, then an experienced radiographer must come to set the exposure charts or controls, using the film, screens, and processing chemicals Any diagnostic skills beyond these require much more training. It is important to remember that a physician will have to carry out each and every patient examination, and there is no place for the part time or occasional ultrasound technician.
LIMITATIONS AND COSTS
Recording the image from a small screen is a problem. A camera using a self developing (Polaroid or similar) film is available. These work well, but the film is not cheap and the camera is expensive. Even more expensive cameras use standard x ray film. Measuring the image on the screen directly with callipers is a compromise that is not accurate and not reproducible.
The design and production of ultrasound equipment are changing rapidly; any description now will be out of date before this article is printed. The description above provides a basis from which your requirements may be specified. Choose the supplier and manufacturer with the same care as you would an x ray set. If you have limited money, use a great deal of caution-a non-functioning $10 000 ultrasound unit is a frustrating item, and it is not even decorative.
Although I hope that this article reflects the views of the whole WHO expert group (Radiology in the Developing Countries), all of whom have many years of practical experience with the difficulties of imaging in small hospitals, nevertheless I must take personal responsibility for the opinions expressed. Dr N Racoveanu, chief of radiation medicine, World Health Organisation, Geneva, and his office will respond to requests for advice or refer the inquiry to one of the WHO advisers. in your hospital. These cannot be preset in the factory. The exposures will then remain satisfactory until the type of film or screen is changed, when the exposure charts or controls must be recalibrated. At current costs, a satisfactory complete x ray installation complying with WHO's specifications, and providing the darkroom equipment and all the accessories, costs about $25 000. (Obviously these prices vary with different manufacturers and countries.) Do not, however, choose only by price: look carefully at the back up that is available. Is the manufacturer selling you equipment or does it come from "agents"? In general, beware of agents; experience suggests that the ability to sell x ray machines does not necessarily include a scholarly knowledge of x ray equipment. Similarly, choose x ray films that are similar to those in the larger hospitals in your country rather than an apparently cheaper supply from the local store.
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Ultrasound
As with x ray sets, ultrasound comes in small, large, simple complex, cheap ($10 000), and expensive ($80 000 or more)
varieties. 
